Treatment of adult patients with Class III malocclusion frequently requires a combined orthodontic and surgical approach. However, if for various reasons, nonsurgical orthodontic treatment is chosen, a stable outcome requires careful consideration of the patient's biologic limitation. This case presents the orthodontic treatment of an adult with a Class III malocclusion, which was treated nonsurgically using indirect skeletal anchorage. (Korean J Orthod 2008;38(1):60-7)
1) INTRODUCTION
Surgical approach is considered to be one of the best alternatives in most cases of adult patients with class III malocclusion. Depending on the amount of skeletal discrepancy, surgical correction may consist of mandibular set-back, or maxillary advancement, or a combination of mandibular and maxillary surgery. 1 However, if for various reasons, surgical treatment is contraindicated, orthodontic camouflage treatment may be a treatment option. Extraction of the mandibular first premolars and the maxillary second premolars and the use of Class III elastics have been used successfully for the nonsurgical correction of Class III malocclusions.
outcome requires careful consideration of the patient's biologic limitation, to prevent adverse consequences such as traumatic incisor occlusion, incisor mobility and gingival recession. 3, 4 There are two basic ways to use miniscrews for orthodontic anchorage. Target teeth may be directly connected to the miniscrew by elastics or power chain in direct anchorage, while the miniscrew is connected to the adjacent tooth by 0.019 × 0.025 stainless-steel wire in indirect anchorage. The tooth connected to the miniscrew provides a strong and stable anchorage, which is similar to an ankylosed tooth. After placement of a single miniscrew between the premolars on each side, conventional edgewise mechanics can be applied just to the anterior teeth and the first premolars, without the need to bond anything on the posterior teeth.
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CASE REPORT
The patient was a 38-year-old Asian male whose chief concern was anterior crossbite and an unesthetic smile due to the extrusion of upper and lower anterior teeth. He had ac l a s sI I Im a l o c c l u s i o nw i t ha2 . 1m ma n t e r i o rc r o s s b i t e and facial imbalance. His oral hygiene was excellent and his medical and dental histories were unremarkable. 
ETIOLOGY AND DIAGNOSIS
The facial photographs (Fig 1) showed a prognathic mandible and a Class III appearance. The pretreatment intraoral photographs and study models (Figs 2 and 3) showed Class III molar and canine relationships, 2.1 mm anterior crossbite and 5.3 mm of lower anterior spacing. The panoramic radiograph (Fig 4) showed that all teeth were present except for the third molars. Cephalometric analysis (Fig 5) Table 1 .
Based on these findings, this patient's malocclusion can be said to be due primarily to a skeletal difference between the maxilla and the mandible, which resulted in dental tipping and extrusion on the anterior areas. 
TREATMENT OBJECTIVES
1, Preserve occlusion of posterior teeth; 2, Align and level the anterior teeth; 3, Eliminate lower anterior spacing; 4, Correct the anterior crossbite; 5, Establish normal overjet and overbite; 6, Coordinate the arch forms.
TREATMENT ALTERNATIVES
Based on the severe skeletal discrepancy, orthognathic surgery was strongly recommended, because it was likely to provide a better esthetic result. However, the patient did not want a surgical approach. Consequently, an o n s u r g i c a lt r e a t m e n tp l a nw a ss u g g e s t e d ,w i t ht h e limitation that it would correct only the anterior crossbite. The options and details were fully discussed with the patient before orthodontic treatment.
TREATMENT PROGRESS
Four miniscrews (OSAS, 1.6 × 8.0 mm) were placed between the first and second premolars in the maxilla and the mandible under local anesthesia. The axes of the roots were evaluated on the periapical and panoramic x-rays to determine the ideal sites for miniscrew placement. A miniscrew was connected to the buccal surface of the first premolar by 0.019 × 0.025 stainless steel wire using conventional composite resin after sandblast etching. The tooth connected to the miniscrew provides a strong and stable anchorage, which is similar to an ankylosed tooth. The use of indirect skeletal anchorage allowed conventional edgewise mechanics to be applied only on the anterior teeth and the first premolars without bonding the posterior teeth. In the mandible, 0.018 slot straight-wire fixed appliances were placed, and 0.018 slot lingual fixed appliances were placed in the maxilla because the patient did not want to make the appliances to be visible in the maxillary dentition.
The extruded maxillary anterior teeth and mandibular anterior teeth were intruded to the level of the first premolars using sequential NiTi arch wires to allow the mandibular anterior teeth to be retracted without occlusal interference. Space closure and retraction were done concurrently using elastic chains in the mandible. The malocclusion correction was detailed after a positive overjet was obtained (Fig 6) .
TREATMENT RESULT
The facial photographs (Fig 7) showed no change in the facial profile. Despite the Class III skeletal pattern, the patient very pleased with his dental improvement. The dental casts (Figs 8 and 9) showed that the extruded maxillary right central incisor and mandibular anterior teeth were intruded. A positive overjet was established, and overbite was reduced. The mandibular incisors were significantly retroclined.
The posttreatment cephalometric analysis and composite tracing (Figs 10 -12 ) confirmed that there were no skeletal changes in either the maxilla or the mandible. The mandible is still prognathic. The FMA angle was also unchanged, which means that the vertical position of posterior teeth on both the maxilla and mandible was the same after correction of the crossbite. The mandibular incisors were uprighted to an IMPA angle of 70. The proclination of the maxillary incisors was almost maintained. The extruded maxillary right central incisor was intruded, and the lower incisors were both intruded and retracted. The superimpositions of 3-D images before and after treatment (Fig 13) revealed that the extruded maxillary right central incisor was 1mm intruded, and the lower incisors were 2 mm intruded and 5 mm retracted.
Bonded retainers were placed after debonding. The total length of treatment time was 12 months.
DISCUSSION
It appeared that orthognathic correction would be the treatment of choice in this case as it would resolve the skeletal discrepancy and improve the soft tissue profile. [9] [10] [11] However, because the patient did not want any surgical involvement, the treatment was started with orthodontic treatment only. This treatment brought only dental correction. To more accurately assess the dental change, casts before and after treatment were scanned by an Orapix 3-D scanner and the real images were obtained through a 3-D image viewer (Rapid-Form 2004) . The 3-D images before and after treatment were superimposed by a surface to surface matching registration method. To assess spatial tooth movement from serial artificial models, the physical superimposition was registered either on the palatal rugae on the maxilla or on the posterior teeth of the mandible. Palatal rugae were considered to be good registration points because they do not change. 12 In the mandible, the posterior teeth were used for registration in this case because the cephalometric analysis showed no change in their position after treatment. Indirect skeletal anchorage was used to obtain a strong anchorage and to preserve good occlusion of posterior teeth. Fixed appliances were bonded to only the anterior teeth and first premolars in this case, in order to preserve the posterior occlusion. This is one of the advantages of indirect skeletal anchorage. 13 Indirect skeletal anchorage also makes it possible to place a miniscrew where there is better access, and where it will not affect or damage any anatomical structures.
14 Indirect anchorage was also more convenient, and facilitated a setup for more precise tooth movement. [15] [16] [17] [18] One concern with the nonsurgical approach was the necessity of uprighting the lower incisors over the basal bone to get a positive overjet. The patient did not show any recession on his anterior teeth during the orthodontic treatment. However, continuous monitoring and oral hygiene care were necessary. 18 It has also been reported that intrusion of anterior teeth may cause root resorption. [19] [20] [21] In this case, no root resorption occurred. The gingival margin of the maxillary anterior teeth was leveled when the teeth were leveled. However, this was not done perfectly because attrition was present. The patient did not want perfect gingival leveling, because additional restorative treatment is generally done afterwards. 
